
I SPEED OF TORPEDO BOATS.

'I TiC xu at LAUNCH.

I at of Hpsad from IB l- - Statute
I '

Milt an Hour la IMS lo S)T SMI Kaots
(tf t the Frcnl TimeThe Nibble, nnlU
yf In Prasela 'or " Itnllaa aoTtrnmeat,

Maintained SO 8-- tt Kaota Iter Three Ilonrs
Tha Norwood ana TaaoMl an Far

lUblnd Theie Boata In Thetr Hpted,

When ono becomes Interested In tho spood
of tho fastest boata known In tho various
iUrcs ol naval architecture, and tnkoB up a
study of tho nubjoot of high speeds, lio soon
find) hlmsotf prnctloally conflnod to ono kind
ot oratt Up to tho present tlmo. when In this
country the dovolopmont ot spood hiis tnkon a

v

i turn In tho direction of tho stoam launch, all
ot thoudvnticos In tho way of producing tho

ill wlftet stoam oraft possible at any poriod
bavs boon mado In torpodo boats. Thoso in- -

-- - r--

itkim uuscn, cAnnmo spin TonPKDO 1872.

tore'tlnfflltt'o flyors load tho world In spood,
snd lia o taught many valuablo lessons to
naval architects. Tho publio mind has not
found itudifllcult task to koop upwlththolr

I i deralopmont and growth. Truo. tho Amorl--
I ean public knows loss about those boats than
f sny other nntlon, but that Is because wo havo

built in this country two boats, of both of
wlile't our n ivy Is tho proud possessor, while In
England hundreds havo boon launched and In
Franco and Prussia hundreds more have oorue

Jnto oxlslenco.
The United Stntos Government seems moro

friendly now toward tho building of a floot of
torpedo boats than for years, but this Govern-
ment cannot tako any part of tho crodtt for
the rapid etrldos mado In tho last thirty years.
That belongs largely to England, tho homo of
those boats. Franco and Frussia havo much to
be proud of. ospoolally the lattor country,
which stands at tho head In soood; but, not-

withstanding this, England corrte3 off tho
palm In tho dovolopmont of tho torpodo boat
M an inplomont ot warfare.
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Tho osi oclal uso of this style of craft In tlmo
of war Is in defenslvo work. It would not bo a
wise move to send torpedo boats into tho ports
otanenomyatany groat distanco and ox poet
them to wago war alone, but with a floot ot
th9e boats to guard our coast wo would stand
In little danger ot having our seaboard cities
destroyed by an enemy's ships. Wo could

such dotonslve equipment at comparat-
ively small cost and in a ery short spaco of
time. While a gunboat would bo an unwieldy
cralt down the bay, a few torpodo boats could
dart hither and thithor. discharging tholr
weapons with telling effect and doing deadly

ork In tho narrow chunnel.
The effectiveness of a dnfenco by torpodo

boats has rocotvod great attention and study
in naval circles all ocr tho world, and Is now
generally beltoved to bo BUfflclont to warrant
the building and maintaining of fleots. A craft
130 feet long, armed with four torpodoos and
two machlno guns, capable ot maklng'Jo knots
an hour for eight or ten hours and with powor
to stop from full speed In about twice hor own
length, as well as to complete a circle at full

pood, the radius of which Is not longer than
her own length, is a tidy ono, to say tho least
A dozen suoh boats in New York could hold un

nemy In check for days.
Speed in a torpedo boat Is one of Its most

Important features, and in tho development. of,
high speed the designer is not hampered as ho
Is with a transatlantic linor. Indeed, tho main
Mason for torpodo boats loading the world in
spaed is because tboy aro the only craft whero
profit to the owner Is not in dollars and cents,
but In effoctlvonoss as an implement of war.
In tho modern transatlantic liners profit to the
owner Is about the first problem solved by tho
naval architect It is probably within tho
rango ot possibility to build a stoamor that
Will cross tho Atlantlo In four d.iys. but It has
not yet boon shown that such a ship would bo
profitable, and consequently capital Is not at
hand to produce It As a matter of fact there
Is still doubt about the practicability, from a
financial standpoint of crossing the ocean
Quoenstown to New York In flvo days. In tho
first place, the present rnto of travol has beon
acquired by a constant development ot condi-
tions which place moro nnd moro ot a risk on
capital. Tho ships havo beon growing largor
and more costly, but in proportion to tltcir sizo
their displacomont Is loss than tho older ships,
cargo capacity is less, machinery spaoo great--

r, and cost of maintaining greater. As, pro-
portionately, machinery spaao has Increased
and displacement has grown loss by roason of
finer lluus for speed than used to bo drawn. It
au beon found nocessary to lncreaso passon-e-r

acooramodatlon to mako up for the small
cargo capaoity ond great oxDonsoof running.
In drWlng the City of Paris or Majostlo across
tho Atlantlo In less than six days thora
J9?8atromondous strain on their engines
5??. .!) K0 t,,mt. il ls not known how many
SMS.. caitulUts owning tho ships havo in

iKion V e!& ,lllck their Investment as well as
y.r04t.'. T,,u ory I" 'or 'at ships, and this
aemand leaves the Blower ones to aot as freight
fjffl'!i,it,,l"!,!'ut"ni! off a porcontago of tholr
!.;?P,',0,inro"t" from passongor service Com-R- f

Vi ." tfts proontoifan ndvnnoo In tho ratos
fast ships, and, notwithstanding the gruat
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across the Atlantlo. It can bo put
Jjyjl.r" ct that with prosent rates and
2ttdIU0n the financial world, whloh is alono

"'PWnlblo for tho "oooan greyhounds." still
fl.. "W "'P, Bs experiments, and hopes tho
l'uml'lan Exposition of lWUwill solvo the
atotttprpblnm of their practicability.
h.v.iTS nioro bearing on tills subject will
K,,;,. Lii 0UA?f P.,aot and may give a clearer
Rfic?ptAon f!' 'J16 UlrlcultleB In the way of go.
ISfitfcLH'i0 'Jmlti0f. BI,6ud steamship.

fnrty knots oould ba obtained andmaintained, whloh Is hardly too groat a spoed
IS '" eyes of naval architects, ft would take,
focordlngto recent figures, 160.000 Indicated
8ni?S powe.":' pollers, and a coal oonsump-fiiro- 0'

ver 2.000 tons per day to do It For an
re??".9' .,,V' PW P0"1- - i speed over 21 knotsCity of I'aris would need an addition of 70
KL ?.?" tA,n8.r powar. In a six days' voyageUty of Paris burnsinboutl.OOOtonsof coal.4 compared with the, Britannia, tho original
a??Arid1r'JJhBi c'ty of Farii has engines with
5w2vi 'ndlcatod ho,rae power and carries
Shi0 tons of ooal, wltflla tha Britannia had 740
waioated horse noweVr and only 000 tons coal
Mfaolty. The City df Paris has a cargo space

a trifle larger Jthan tha Britannia, thora coBt of runnlnb bolng mado un by
l'aisengor aiFcommodatlon. Tho indl-we- a

liorso tmwor ol" tho engines of tho two
rnifcrl!inttr.,lshl)Hwlilohwlll bo ready for uso
of unif tUlS U protlucu 8potd
olffrLVliaas,,ngel-ship- ? l limited by

8. n?tloiis.iticjnboatandrmorednruls-Jfcriir,,".U- k

naturAi llw't UX reason of heavy
woetructlou uml urJLoift3 weft ae othet cuw:6,
i
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while In torpedo .boats It has all the liberty
with, restricted dlsptaoembnt In theirpedo boat high speed is. one of tho prlnolpal

nlms, sothatlt has horohad a ohanoeot do-
volopmont, but ovon In this stylo of oraft
It la not practical to try and determine
how faBt a body can bo movod through
the, water, tor the spood ot boats
'? 'n.tft .measure doponaent upon their
jdzo: that Is, oxtra pood may bo obtained by
increasing thodltpincomontandlnoreuslngtho
powor. In, dlroct, proportion to dlsplacoment
with similar machinery and without Improve-
ments. Consequently tho sizo of torpodo boats
bolng, llmltod.by tholr usefulness, tho highest
posslblo spcod that could bo dovolopod nt tho
prosont tlmo Is not sought nftor. What is de-
sired and worked for. however. Is tho highest
speed posslblo on a given displncoment and
It may bo Bald that hero sclonce has full sway.
Tho oxporlmonts with torpodo boata show
how to develop spood and reveal somewhere
near tho limit whloli could bo reached at tho
present stage of solenco, but for n nation or a
set of capitalists to build u monstrosity for tho
saka of snood alono would bo obvlouslr ab-
surd. It Is enough to dovolopanmuch spood
nB possible whero It can bo utilized, ns In a
torpodo boat, leaving naval architects and
englnoors to calculate from rosults obtained
thu gi cntust voloclty that could bo attalnod.

As far ns spoed goes. then, tho ovolutlon of
the torpodo bont has boon n reflnemont of
model and n steady Increase In tho proportion
of powor to displacement, together with tho
invention, nnd porfootlou of moohan oal ap-
pliances that contribute to tho general result.

Tho modern torpodo bont Is tho outgrowth
of tho steam launoh, and may bo safely said to
havo bosun with tho launoh Ariel, built In
18011 by thn famous John I. Thornycruft of
England, Previous to 1800 Mr, Thornycroft
ticcamo Intorostod In launch building, and ho
took up the study of bnllors, carrying on ex-
periments In tho way of harnessing tho power
of steam. Ho was a clnsHinatii at Oxford of
Frank Wlllan. n n English yachts-
man, nnd the support of Mr. Wlllan did much
toward giving Mr. Thornycroft Ills start.

Tho Ariel wub tho first steel 1 lunch built In
Engludd, nnd she proved to lio n sensational
ynlt. She was 41 foet lone. 5 foot 11 lnehos
beam, nnd drew about 21 Inchvsof w itor. llor
steel plnting was of un Inch In tlilcknoss.
her engines woro of thn slmplo o

type, nud sho was lltted with a locomotive
boilor. This llttlo oratt mado lH'i statdto
inllesnnhonr.il spcod that attractod tho at-
tention ot many men of science.

Mr. Thornv croft contlnuod to experiment
w'th steam launches until In 1871 ho built tho
Miranda, a launch that was first used at the
Honloy regatta on tho Thames ns umpire's
boat, uud nttainod a speed ot 1U8 statute
miles per hour ngalnst tho stroam, with 100
pounds pressure of stoam. llor tffectlve
spood was about 18.4 mllos. Her dimensions
woio: Length. 4" feet ll Inches; breadth, l

foetO Inches: maximum draught at full speed.
2 foot 0 Inches, (ilia had a locomotive boilor
nnd hor engines hnd two cylinders, oaoh 0
inches in diameter, with 8 inches Rtroke. Ono
Interesting discovory mado in tho Miranda 'was
that up to 14 miles an hour sho behaved like
any other boat, but aboNo this speed her
transverse wave was loft ustern and sho was
soen to mount and travel with hor own wave,
hereby attaining a natural position for doing
lier best wot k. This discovery was Important,
as It lovenledn now adv.intngo to bo sought.

launches no sooner demonstrated
their ability to maintain high speeds than tho
Idea suggostud iUelt of thetr being utilized In

s
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somo way ns Implements of war, Tholr most
olTectlVH work seemed ut once to bo In hand-
ling torpedoes. Tho Admiralty of Great
llrltaln Ottod a numbor of them with spar
torpedoes, nnd experiments proved that thistpe of bout was, by reason of its usefulness,
entitled to encouragement

Decides John I. Thorncroft thoro had como
into the field of building by 1871 n number of
firms, conspicuous nmonjr whom from tho
statt was Yarrow A Co. of London. A. t. lnr-ro- w

being at tho bead. Hlnco 1878 1 arrow ft
Co. and John I. Thornycroft ft Co. havo led all
English builders, and havo botween them-celv- es

boon fighting about nip anil tuok for
flrstplaep. Americans nre familiar with both
Arms, ulthough few In this country appreciate
whut great strides they havo mado in naval
archltooturo und onglneoring. In all their
ndancK they havo worked on somowhat nt

lines, so that both Mr. Yarrow nnd Mr.
Thornycroft can lay claim to originality, nnd
each can suy with truthfulnoss thnt ho has
gif-- to tho engineering world valuablo in-

ventions and lessons in boat building- - It is
n pleasuro to be uble to record that these en-
gineers have been practical In all tholr undor-FuUug- s.

and by feoling their way they havo
mado no disastrous mlhtakos. If either had
been flighty, and had sought to make a sud-
den jump from elghtoon t thirty miles an
liour in speed, ho would have beon oallod a
crank, nnd would not huo received onoour-ngorae- nt

It is because tboy havo boon prac-
tical that tho naval experts of the loading
naval powors of tho world havo really bon
anm polled to contribute to thslr progress by
buying boats. Tho engineers have also had
to Leop pace with tho torpedo.

With tho Invontlon of tho machlno gun It
was thought that tho days of thu torpedo boat
weio numbered. Tho little launchos carrying
spar torpedoes would stand llttlo chance or
living through tho lire ot n machlno gun, and
it was evident that honiethltig must bo don to
counteract the. effect of tho new w capon. This
was a trying time for tho llttlo fighters, but
their success was assured for ull tlmo with tho
indention of tho Whltohead torpedo which
could bo dlM'harpcd at un onemy from bomo
distance away. It only romulnod now to in-

vent a way to mapugo this torpedo satisfac-
torily, and to augment tho usefulness of tho
bouts by increasing tholr bpcod and sizo and
at tliohnnio time making tholr movements
nmruuutlvn. That is. It was essential thut
they should get up stoam In a hurry, start and
bliip quickly, nnd turn in n small circle when
going at any degree of speed.

Torpedoes were invented in 177U by Cnpt
David llushnell. who In thu war of the Itovolu-tio- n

tried to destroy several British ships, but
was unsuccessful. Hubert I'ulton, Invontorof
tho steamboat, was the first to uso a torpedo
suceesbfully. In 1801 ho blowup a Trench
vessel nt llrest. his weapon being a drifting
torpedo of his own muke. Tho valuo of torpodo
boats In actual warfuro was not demonstrated
until oureUll war. and then forotgn Govorn-mont- a

took up tho matter seriously. Mr.
Thornyerort's Miranda paving tho way for rapid
strides. Mr. Whitehead began experimenting
with his locomotive torpedo In 1804, and la
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1870, when It was considered,, practical, tho
British Government paid Mr. Whltohoad $87,-00- 0

for the right of manufacture.
In 1877. tho only fltst-clas- s boat In tho Eng-

lish navy was tho Lightning, built, by Mr.
Thornycrott This boat is known as No 1"
fn tho British service Hho is 84 foot 0 inches
long, with 10 feot 10 inches bourn, and she
mado H knots. Torpedo boats wore thon
divldod. Into two classes. Thoso of tho llrst
class woro supposed to bo Indopondont sea-
going vessels, although a thoroughly sea-
worthy ono had yet to bo built Tho second
class comprlsod boats that woro UBOd as aux-
iliaries to gunboats nnd cruisers nnd also
about harbors. Thoy wore hoisted to tho
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deoks of gunboats and woro supposed to be
for tho purpose of mooting an onemy'fi torpedo
boats or to como into play in close fight-n- g.

Tho second-clas- boats, however, cut
Ittlo flcuro In naval circles or nmong engi-

neers. Thoy would not bo servleeablo In rough
and are too Bmull for high speed.

J'oathor knoU bolng ns muoh as they usually
attain. Their length Is from 40 to 00 feet and
seldom exceods that figure.

In 1878 the British Admiralty declared that
I It was ready to giro an, order for one boat to
i uny llrm willing to build, thero bolng certain

conditions ns to sizo. mode of trial, Ac, About
eight llrms offered to build ono each, and In
this eontruot tho two llrms of Yarrow and
Thornycroft were brought Into competition.
Tho result was a victory in spoed for the Har-
row boat, which developed a voloclty that w"
utthuttlroe considered roronrkublo. Tho trial
necurred In March, 18711. The,, boat was 8j
feot long and carried u load of O.'t tons, The

steam preMttra wai lMnovBdlC Threa run
over tho meatureid nadilcal mlla.were made
with tha Udo and three against, It In the uiual
way. the moan speed being 'JL03 knot, or
about 25' statuto mllos. A peeullar.featuro
of this oratt was tha absenoo of rt Braokostaok.
Tho gases nsoanod through a hole In the side,
this method being doslgnod to make hor less
llkoly to bo aeon by nn enemy. There nre

any who still think this an advantago.a was abandoned years ago.
In the yoar following Mr, Thornycroft came

out with another boat whloh was vory fast, but
rild notnuitooomo up to the porformanco of
tho Yarrow boat Tho now Thornyoroft craft
was 00 feet tJ Inches long by 10 foot lOinchos
beam. Her armament consisted of throe
Whltohoad torpodoos, two being carried on
transporting carriages on eaoli.sldo of the
dook, and ono In a torpedo gun In thn bow.
The gun was arrangod so It could be turned
to discharge tho torpodo on either side or nvor
tho stora, preference bolng glvon to firing
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from the sldo whllo going at full speed, and
thero was almost a certainty of hitting ot 400
yards. Tho ejecting apparatus consisted of a
telesooplo ImpulBe-tub- actuated by com
prossed nlr. On onrllor boats torpodoos nod,
boon launched from frames Sttlie Bides, but
this mothod wbb unsatisfactory. Inasmuch as
speed had to be reduced to three knots In
order to oporate tho torpedo successfully.

On a preliminary trial on tho Thames the
now Thornyoroft vubboI mndo 22.01 knots
mean speed o'for six miles, with 34 tons on
board, hut on hor ofuolal trial with pw,tons on
board. Feb. 28. 1K80. this foil to 21.75 knots.
The powor was 400 Indicated horso power.

Tho year 1880 was also marked In torpedo
boat building by thq.appoarnnco of the

which Jlossrs. Yarrow ft Co. constructed
for tho Bussian Government This was really
the llrst seagoing boat of the kind. Hho was
100 feet long, with 12 foot 0 inches beam and 3
feet 0 lnehos draught of water. On her trial a
speed of 22 knots was attained. She was pro-
vided with throo short masts, easily stowed
away whon not wanted, and was thus ablo to
go it alono In caso of a broakdown of her on-

glnos. Hho carried about ten tons of coal,
which was onough to make a run of 800 miles
at n spood of 10 or 12 knots. Tho stom formed
a sharp ram. Under tho, deck forward wore
two launching tubos projecting outside tho
bows, each with n Whitehead, torpedo
ready for llring. nnd two extra torpedoes woro
also carried. Tho bont was steered from
the conning tower when Inaction, nnd from
the dook nt othortlmes. She hnd two rudders,
one a bnlanco rudder, placed under tho bow.
This made her quick to obey hor wheel, nnd It
was found that sho had great manusuvring
capabilities. Her seaworthiness was satisfac-
torily tohted when sho made a voyage, soon
after she was built to the Black 8eo. The dis-
tance covered was 4,800 miles, and tho Batoum
mado the voyage In eighteen days, exclusive
of stoppages, being an average spoed ot eleven
knots. This llttlo vessel was so successful
that Yarrow ft Co. received ordos for boats of
tho Batoum typo from the Argentine. Brazilian,
Greek. Austrian. Dutoh, nnd Italian Govern-
ments. Four of tho boats built for tho Arcontlno
Government woro rigged to cross tho Atlantic
under sail alone, nnd ono. tho Alerta, mado tho
voyago from Plymouth to Buenos Ayres In (J
doyi. Very rough weather was encountored.
but the boat behaved admirably.

In a bont built for the Italian Govornmont
Yarrow ft Co. again topped tho record for
speed with 22.48 knots. The official trial wbr
hold on tho Thames In Deoembor. 1881. and
the boat carried hor torpedo apparatus com-
pletely lltted on board. She was of the Batoum
type. 100 feet long and 12 feet 0 Inches beam.
Tho ongtnes daring the trial mado 480 rovolu- -
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tlons per ralnnto. This bont was tho first that
was fitted with Yarrow'B patent arrangement
for preventing the llro from belngoxtingulshed
in case water gulnod access tothostoko holo
or boilor compartment In the faco of machlno
guns on an enemy's ship this Invention was
most valuable. The ashpnn was contlnuod
up around tho firebox to nbovo the sen outside,
and secured water tight to the barrel of tho
boiler, the fire door also being water tight
Thus. If water got Into the compartment it
oould not get nt tho lire, und tho boat could
run many knots before steam was exhausted.

The year 1883 brings us Into another phase
of torpodo boat development that of boilers.
Up to this tlmo the locomotivo boilor had bon
used, togethor with compound onglnos with
two cylinders. In 1883 thH first Thornycroft
tubulous boiler was fitted to tho steamer Peace,
built for the Baptist Missionary Society for
uso on the Congo In Africa. It was a singular
incident that the first of a typo of boilor that
has commanded the attention of tho wholo en-

gineering world should botostodln the heart
of the Dark Continent Nevertheless, such was
tho caso, and after flvo years Mr. Gronfoil. tho
missionary in charge of tho boat roportodthat
"tho boilor is doing splendidly, and wo hnve
no troublo in koeplng up sufficient stoam for
400 revolutions."

As the question of tho tubulous vorsus the
locomotivo boilor is a live lssuo many
believing that the former will tako tho place of
the lattor on boats making long voyages, it
will not ho out of placo to reproduce the words
of John Donaldson, who is associated with Mr.
Thornycroft Bpokon on Feb. 15. 188!), before
tho Itoynl United Service Institution.

"I may fairly olalm."suId Mr. Donaldson,
"that wo were tho llrst to uso tho locomotivo
boiler as a marine boilor. As tlmo went on,
however, nnd greater demands woro mado for
stoam. without any possible concession in the
way of weight, the locomotive boilor, wltn Its
straight tubes nnd tubo joints In close prox-
imity to a ilorao flro. showed signs of distress.
Tubes leaked, and that, porslstontly. priming
occurred to an extont that frequently buffled
all our offorts to continue a trial, und In away
that was most puzzling. Skill in. tho working
ot tho boilers was a groat consideration, and
an experienced stoker (fireman) mado

In a trial trip, not only in tho
kooplngor stoam, but In InBurtng that the or-

dinary difficulties might not be greatly en-
hanced by the addition of a boilor explosion."

With a passing reference to several boilers
of different types, Mr. Donaldson, explained
the Thornyoroft boiler in detail as it is known

It consUts ot three cylinders lying
parallel to ooch othor, tho two smaller being

.at the base and the larger ono at the top.
Thoso cylinders are rigidly oonneotcd by
moans of two large tubes at the fire-do- end,
by which tho water returns from tho uppor to
tho lower cylinders, by two stays at tho outer
end. and by tho lower cylinders being. firmly
fixed to the Beatings attaohod to, tho floor of
the boat A further connection exists betwoen
the top and bottom cylinders in tho groat mul-
titude of small tubos curiously but methodi-
cally contorted, tho ends ot which are, firmly
Axed In the top halves of the upper and lower
cylinders. These aro stoam generating tubes
and aro perfectly freo to move under the Influ-
ence of expansion or contraction cau6od by
dlfforonces of temperature or presrure.

A great foaturo ot tubulous boilers Is that
thoy confine a tremendous power In a very
small space, which Is of oourso desirable In, a
smalt vessel built for speed. The question In
tho. minds of engineers Is whether they are
going to bo durable. The greatest speed ever
attained wuh by a boat built by Herr F. Hold-oha-

of Elblng. Prussia, with locomotivo
boilers. Yarrow ft Co. stick to the looomoth o
holler when building to suit themselves, al-
though they have putentod a tubulous boiler
ot their own design that has given satisfac-
tion. In this oountry for a high-spee- d boiler
we have tho one Invented ly Charles V.
Mosher, who built the steam launoh Norwood
for Norman L. Munrcx

The boat to prove the value of n

engines was the Aberdeen, designed by
A. O. Kirk of Glasgow about eight yeurs ago.
This was an Iron ship 350 feet long, 44 feet
beam. 33 foet dopth ot hold, andwith 2.031
Indicated horse power. Mr. Kirk is with the
llrm of B. Naplpr ft Co., and in 1874 he de-
signed the unginos of the Proponti. which
had threo cylinders. The cylinders of the
Aberdeen wero 30, 45. and 70 lnohgs in
diameter, with 4 feet (I inches stroke.

In 1883 n .engines woro ap-
plied to the famuuu CiiglUU twrpeds boat
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known as " Ho. TO" built by Tattow AOo. fine
Fa 125 foot lornr by 13 feet beam, and It y

oneof the moil popular boau In the English
service, Bhe Is fitted with o boflor,

grate eurfaoe bolng 30 square foot while It
s estimated thnt her engines, whon working nt
heir best, and making 400 rovolutlonii per

minute, give 1.000 Indicated liorso power.
With a dlsplacoment of 70 tons No. 7I made 23
knots as a maximum spoed on hor trial trip
and maintained a mean spood for two hours of
xD6 knots. To get the onormou power Indi-
cated from n, single locomotive boilor. was
considered nsBhowingwhatadvanccB had boon
made in boilor construction. Anothor remark-
able foaturo about the boat was, hor manoeu-
vring capabilities. Hho was fittod with ono
largo balance ruddor aft with a shapo some-
thing llko thoBO on tho Capo Cod catlioats. and
sno oompletod olroles either to port .or Btar-boa-

at full spoed, tho radius being loss than
hor own length. It took loss than a minute to
mako a circle and altogether such powers ot

1

turning had nevor before boon wltnossod. Tn
1887 Yarrow ft Co. built tho torpodo boat No.
80 and maintained a mean speed of 22.0,77
knots on a two-ho- trial, but this was hnrdly
bo creditable as tho snood of No. 71), fT tho
new boat was largor. bolng 133 feot lone by 14
feot beam and had a displacement of 130 tons.

Later in 1887 Yarrow ft Co. tried two boats
for tho Italian Government fittod with twin
sorows, and had great success in speed. Twin
sorews had alrondy boon tried .on a g

torpedo boat built in 188U by Messrs. Thomp-
son for Russia, but their success was not so
complete as on tho Yarrow boats, one of which
attained a mean Bpeed over tho measurod mllo
of 24.004 knots nnd tho othor of 25.101 knots.
Those boats woro 140 feet long, 14 foot beam,
5 feet 4 Inches draught and 100 tons displace-
ment There were two locomotivo boilers nnd
two sets of compound engines Indicating over

AniETB.
Speed 20

l,40QJtorse power combined. The boat thut
madeT 25.101 knots had hor official trial
April 14. 1887. In rough wonthor.

After twin screws enmo quadntplo expan-
sion engines, whlsh. In torpodo boat construc-
tion, mado their anpearnhco and had a suc-
cessful trlnl on tho Bathurst, built by Yarrow
ft Co. In 18SK) for tho Argontlno Govornmont
nnd also on tho Gushing In tho snmo yenr.
Tho Bathurst attracted widespread attention,
bho Is 130 feot long by 13)i feet beam. Thero
wero flvo othor boats all built by Yarrow ftCo.
to the same contract, and It Is interesting to
note that thoy were of tho same main dimen-
sions as the Bathurst but had triple expan-
sion onglnos. nnd while their eneod on two-ho-

trials was 23.313 knots, tho Bathurst
with quadruple expansion engines, main-
tained a mean spoed on tho two-ho-

trlnl of 24.420 knots. Tho Bathurst
has only ono sorew, while the Cuahing has twin
screws, and consequently two sots of enginos

OF

and boilers. The cylinders of tho Bathurst
mcnsurnl4. 20, 27. nnd3tl lnehos in diameter
by 10 inchos stroke. Under tho same con-
ditions of consumption tho norago horso
powor of tho five boats, with triple expansion

was 1.120. Indicated, while on tho
inthurst thoro has boon registered 1.230, nn

Increase of 110. Tho dlHplacemont of tho
Bathurst Is 75) tons, and 12 tuns wero carried
on hor official trial when sho mndo 24.420
knots. On the measured mllo sho mado
24.453 knots.

Tho highost spoed In England has beon ac-
complished by Mr. Thornycroft hlnco the In-
vention of his tubulous boilor his boats have
dono remarkable performances. The Thorny-
croft boiler is llglit und effective, bolng espe-
cially adapted to maintaining high speed fur
short runs. Upto lost Maythn famous Thorny-
croft torpedo boat Arleto. built for tho Spanish
Government, held tho English record for both
measured mllo and two-ho- trials. Tho Arloto
is 147ieet0 Indies long by 14 feotUlnchosbenm.
with a displacement of G8V tons on a draught
ot water of only 4 foot 11 inchos. Bho has
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twin screws driven by ordlnnry compound en- -
lines developing collectively 1.550 Indicated(lorse power, and two Thornycroft bollois.

The guaranteed spoed was 25 knots on tho
measured mllo and 24 knots on a two hours
trial. On her official trial tho Arleto rolled tin
on tho measured mllo 20 003 knots, and 24.0
knots on tho two hours' run. Tho torpedo
nrmamont consists of two toipodo tubos In tho
bow, four torpedoes and four threo-puund-

quiok-flrln- g guns, ono on each turret und ono
on each side-La-

May Mr. Thornycroft tried the second
ot two boats built for Brazil with added suc-
cess. The record of the Arloto for the measured
mllo waB not oqualled, but hor two-hou- r trial
was surpassed. The now boat was 150 feet
long by 14 foot beam, with a greatest draught
of 0feot3. Inches. Bho had two sots of triple
expansion onglnos. twin screws, and Thorny-cra- ft

boilers. Tho aggregate heating surface
ot tho boilers was 47132 square foot with a
grata surface of 75X square feet Wltll a

boiler pressure of 210 pounds boat made
25.838 knots on the measured mile and 25.387
knots for two hours. The Indicated horse
power developed was 1.800. and fuel economy
under one engine forslxhours at a speed of
10 knots was 1.303 pounds ot coal por indi-
cated horse power per hour.

In the way ot economy In coal consumption
M. August Normand of liavro has accomplish-
ed some wonderful results. The remurkable

of tho boats of this Frenchman hasfeature uniformly good work on long runs.
They havo beon ablo to maintain their high
speed long distances. Their boilers, of tho
looomotlvo typo, are, economical, nnd their
engines steam to the best advantage. On
areaent boat 121 feet long. 13 feet 2 Inchos

"beam, mean draught of 3 ibtfvtf Inchea; auJ

displacement of 70 tons, only H pounds of
Soal was consumed por horse power per hour,

onglnos worn ot tho compound typo,
and Indicated IKX horso power whon mok- -

320 revolutions. Tho cylinders wore 17.3
nohos, and 27.24 lnehos by 17.3 inches stroke.
Tho boilor hnd 317 tubos 8 feet 8 lnehos long

by IX Inohos in dlamotor. Its total heating
surface was 1,425 square foot nnd tho pros-sur- a

was 143 pounds to tho square lnr.li.tliograto surface bolng 30 squnro feot A spoed ot
21.087 knots wasnttalnod nn ft two-hou- r trial,
tho revolutions running 308 por minute, nnd
the coal consumption 1,892 pounds per hour.
Normand lays groat stress upon diffusing tho

of combustion equally throughout all
ho tubos in the Poller. Ills engines aro also

carried to a high dogroo of porfectton.
It Is n difficult mattor to obtain nhy Infor-

mation about the works of Herr Sclilahnu, tho
Prussian. This Is unfortunate for of tho
nlgh-Bpoo- d builders of the world ho has
reached tho greatest prpmlnonco nnd hns
done morn work In tho last ton years thanany othor two Arms. Tho latter may bo duo to
tho fact thut his boats cost llttlo monoy. com-
paratively. Ills characteristics aro simplicity
of machinery and rellnoment of model, low
men havo riovotod so much tlmo as Horr
Hphlchau to tho modelling of vossols. Evon at
phenomenal speeds which his boats havo at-
tained thoro has been llttlo or no disturbance
duo to movoment through thowntor. Thoy
hove boon noted for tho great spood attalnod
pn tho horso powor devoloped. this result bo-l-

accomplished by tho rellnoment of model
nnd efficiency of tho propelling powor.

The llrst of a lino of successful boats was
Mbblo, built fortho Italian Government thrcoyoars ago. She was 151 foot 8 Inches long. 17
fqethoam, nnd7,foot 0 inches draught Hor
displacement fully equipped und coulod was
ltJO tons, hor ooal capacity nlono being 40 tons.
Which Wns onptigh to allow hor to stoam 5.000
mllos at ton knots per hour, Hho was fittod
With looomotlvo boilers, two nets of trlnlo ex-
pansion engines with cylinders 17 Indies. 20
lnehos. nnd 37 Inches by 17 Inches Btroko. de-
veloping collectively nn indicated horsopower of 2.200 nnd drlWtig two threo-blndn- d
propellers each Q feot 11 Inches In dlnmetor.
Hor official trial was made Aug. 22. 1888. and
wltll a dlsplacoment of 145 tons, and horonglncs Bhowlnc 325 revolutions pormlnuto,
this powerful craft developed a mean speed of
20.0 knots, running continuously for thrco
hours. Tho Mbblo s succossor und sister
boat, Adlcr, topped all records for tho meas-
ured nautical mile, showing on n trial tho

speed of 27.4 knots. On a two-to-

trial tho Adlor made 20.55 knots. Uhe
was bought by ltUhtdu. Thoso bouts uro di-
vldod Into twele wntor-tlgb- t compartments,
aro lltted with cloctrlo lights, us are nil tor-
pedo boats nowadays, und aro comfortablo at
sea.

Tho roflncmentof model referred to in the
Bchlchnu boats Is shown cloarly by the accom-
panying cut of tho wave formed at various
speeds. Af 14 Knots tho Nlbbio mado no wavo
at all. ntl8 knots It was scarcely porceptiblo.
and ut 20 knots it ralsud only a triflo as
compared with othor boats.

It will bo noticed that tho fnst boats of
Hchlchau nre larger than thoso built In Eng-
land, and thus havo a decided advantage. As
n proof that speed hns not boon carried to Its
limit In these craft Yarrow ftCo.ktnnd ready
to guarantee 28 knots In n 100-fo- bont carry-
ing 30 tons. Trials of peod ovor tho measurod
mllo is a method ot obtaining a roMtlt which
hns bocomo extinct All trlalsnro now for two
or throo hours, the moan spood during this
time being taken by the number of revolutions
ot tho cnglnos. A continuous trial of this kind
Is now consldorcd tho only reliable moans ot
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judging results, because In a measured milo
trial uu exceptional result may bo obtained by
manipulating the machinery so ns to storo up
the power for use only during a Bhort period,
while a continuous run for two or throo hours
shows what may bo dono In actual practice
undor nonnnl conditions.
.Itegardlng tho uso of twin scrows Messrs.

lunowftCo. gave to the writer tho following
opinion recontly: " We have built a fow twin-scre-

boats, but our lmprosslon Is that in a
boat of such small sizo as oven a llrst-clas- s

torpedo boat tho Increased complication is not
componsatoil for by any additional security.
Moreover. It requires u much largor stiff of
engineers. Ac ull of whom havo to bn provid-
ed with board and accomodation, and bearing
In mind that tho main point for a Government
to decide is tho best mode ot spending a cer-
tain amount of money in such vossols. certain-
ly our improsfiton is thut It Is better tn have n
greulor number of single screw boats of aglvon size, bny 130 to 135 feetin length forthe
first elnss. than to have fewor of a largor
description, which only exposes a greater
area to tho onomy's llto. Wo bcllovo In tillsrespect at the present tlmo most naval au-
thorities ngroe. Mnrnntur.tho difference In
speed between a boat 130 feet In length andone of 150 feet, duo simply to Increased di-
mensions, amounts onlj. to two knots. Put the
prlcolsoO !or cont greater. AGoornmont
ean buy throe boats of a twenty-threo-kn-

spood. haing a crow of bixteon men, or two
boats huvinga speed ot twonty-lh- o knots and

(a crew of twonty-thre- o men."
The boats which havo boon referred to hero

'aro only tho sonatlonal ones, or thoso which
mark arIous stages of devolopemont of thistype ot vessel. Thoro have been hundreds
built nnd abroad It Is now thought llttlo of If
n boat rolls off 23 or 23 knots. In this country
this spood would croato a sonsutlon, indeed,

we bavo only built ono boat the Gushing,
that has actually maintained ovor twonty-tw-
knots for any length of time. The Cushing
reclHtorod 22 55 knots on her official throe-hou- r

trial, with a load of enteon tons, and adisplacement of nearly 110 tons. The Cushing
nnd tho Stiletto, hotb built by tho HcrroshoffManufacturing Company of Bristol, It I., com-
prise the United Statos fleet of torpodo boatsat present The Horresboffs also built thoHenrlotta, Sny When, und Now Then, but tholr
performances do not entitle thom to much
consideration.

Tho Stiletto was launchod Tob. 25. 1885. andwas bought by tho Unites Govornmont for atorpedo boat In the summor of 1888. bho Is a
wooden bont with a slnglo sorew of bronze 48
inchos In dlninctor. with 80 inchos pitch nndweighing 250 poundB. driven by compound
engines, with cylinders 12 inches and 21
inches by 12 inchos stroke. Tho displacement
of the Stiletto is 31.8 tons. Sho Is 1)0 feetlong, with 11 foot beam and 2 feet 10 Inchesdraught Iivo wator-tigh- t bulkheads divide
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her Into six compartments. Hor boiler Is ol
tho HorrcHhoff coll type, weighing 10.343
pounds, with n grnto surfaco of 21 siiunrn foot
ft'lm weight of tho engines 1 4,275 pounds.
On n measured mllo trial sho dovolopod a
Hpecd of 2.J.1U5 knots, but on athreo-hourtri-

this fell to 10,75 knots.
Tim Cushing of a modern craft, g

fitted w Itli two sots of quadruple expansion
onglnos driving twin screws, two Thornycroft
wutertube bollois, nnd with n hull of Bteel.
Hho Is 135 feot 0 Inches long, 15 fn t 5 Inches
beam, 4 foot 0 Inches draught, and a dlHpluco-mon- t,

light, of 01.34 tons. Tho cylinders aro
J1W. 10. 22).'. 22 K inchos, respeutlely, in
dlamotor by 15 Inchos stroke, and thoro are
two oylinders to each engine.

Tho propellora urn four Mailed, feot 2
Inchos In dlnmetor. Ten hulkhends divide tho
boat into olovnn water-tig- compartments,
thus making hor The onglnos
combined produce 1,000 indlcatod liorso power,
whloh, on her trial, where she made 22.55
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Sheer Plan, Bhowlof Wave ot the Nlbbio at 14, 18, and 28 Knot! Respectively.

the
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knots, was about 14 Indlcatod horse powor per
ton of dlsplacoment.

In tho last tew months a new firm Ims sprung
Into prnmlmmce In this country which bids
fair to rival the builders of the world in speed.
The members of this firm am now qulto

Thoy aro William Gardner,
the naval architect and 0. I) Mosher, the
engineer. Mr. Gardnor is a graduate of Cor-
nel), having gone from collcgo to John Bosch's
shipyard, whero he spent n year In practical
woik. Then he wont u broad and took a threo
yours' course at tho lloyul Naval College,
Groonwloh, after which ho remniuod nn the
Clyde a year. Mr, Gardnor Is one ot the few
Americana who huvo graduated from Green,
wlch with honors since tho doors ot the
ltoyftl Naval College wero thrown open to

young men from Amer'c f4 !s ths only one
who has started an Independent business. Tho
rest aro In tho Governments employ.

Mr. Mosher Is from Amesbury. Mass., nnd
mndo his debut ns an engineer whon he pro-
duced tho steam launch Buzs a few years ago.
Mr. Moshorinnde the Burr, himself nnd drove
horn mile In 2 minutes H seconds. She Is 50
foot long by tl feet 0 Inchos beam, and bus a
draught of 0 Inchos forward and 10 Inchos aft
Her bolter Is of tho locomotivo type, with 357
square foet of boating surfaco. tl square foot
of grato surfnoo, nnd 150 pounds steam pres-
sure. Tho engines, with doublo cillndors,
weigh 703 pounds. Tho diameter of the Bcrow
Is 32 Inches nnd Its pitch Is 5 feet

Aftor building this bo it Mr, Moshor Invent-
ed a tubuinuB boiler, which Is tho mot offoc-tlv- o

generator of steam yet known, In propor-
tion to Its weight and tho spnet which It oeoti-plo- s.

To tostthls boiler Mr. Mosltur built tho
stoam launch Norwood, and although break- -

Tnonxrcnorr noiLEn.
downs provontodn fair tost of spood, thoro Is

reason to bollovo that If Norman L.
lunro would put the boat In tho bands ot tha

man who built her she would do somo crodltn-bl- o

performances. It Is ovidont that Mr.
Mosher is tho only person qualified for bring-
ing out tho Norwood's spoed, and It would
havo been nn act of generosity If Mr. Monro
had allowed Mr, Mosher to handle tho Nor-
wood In her trials last fall. Inasmuch ns tho

of tho boat woro to detormlno in
bo public mind Mr. Moshor's ability ns an

Somo porsonnl differoncos, howover,
kept Mr. Moshor out of thu launch, and sho
has never shown what she enn do.

Tho dlsplacoment of the Norwood Is 0 tons
nnd hor Indlcatod liorso powor 400. This Is 50
Indicated liorso powor per ton. Tho dimen-
sions aro: Length. 03 Toot; beam, 7 foot 3
inches; draught 18 Inohos. Tho frames nro
of oak and plunking of mahogany. The
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boat Is fittod with triple-expansi- on-
glnos, tho cylinders of which nro 0, 14W,
and 22 Inchos in dlamotor by 0 Inchos stroke.
The screwis 35 incites in dlamotor. two bladed.
with 7 feet pitch. Tho weight of engines is
2.000 pounds, and boilor with wator 2H tons.
The holler has nBteam pressure of 200 pounds.
It Is 7 foot 3 inchos long. 0 foot wide, nnd 3
foet 0 Inchos high. Tho Norwood nnd hor
bailer hao been fully described in Tub Sun;
so further comment Is unnecessary at this
tlmo. although tho llgures glvon nre Interest-
ing fortho purpose of cornpnrlson.

Messrs. Gardner and Mosher havo joined
forces in business recontly. and tholr progress
is being watchod closely by raon In tho navy,
who think the new boat they aro building at
City Island will be tho sensation in the way of
speed next your. This craft will bonn enlarged
Norwood, hor lungth bolng 78 Instead of 03
feet, and displacement 12 Instoad of 8 tons.
The boat will also hae nuadrupto-oxpanslo- n

engines, nnd is expected to show fifty Indi-
cated horse power por ton of dlsplacoment

The next step In tho evolution of tho torpodo
boat will possibly be the application of thn
Moshor tubulous boilor, but this will dopond
largely upon tho success of tho bont building.
It Is too early yet to say what credit belongs to
this country fn tho way ot producing high
spood. but up to ditto surely llttlo is glvon to
tho Government It may bo that bpeod will
bo dovolopod by tho uso ot prhato capital. In
which caso our englnoers may ho pluood on
a par with thoso of foreign countries.

WEEKLY SUICIDES 1ST A anOST.

Tbs Vapleaaaot Drama that a Spook. Is
I'luylas In a Kaninl City lloute.

.front th4 Xante City Journal.

Thore lies In a small brick houso on Twenty-thir-d
streot just west of old Grand avenue, a

woman named Mrs. Albert Ogle, who is suffer-
ing from nn attack of hysteiia, brought about
by tho unexpected appearance of a visitor
from tho land of tho doud. Hho is still weuk
from hor Illness, nnd yesterday related to n
Journal reporter, with some difficulty, a most
uncanny Btory of the ouU9Q of her sufforing.
According to hor story ttjsvbotiBo in which
sliolhos with hor husband and little child Is
haunted. She herself has soen the ghostly

and so. too, has a Mfs. Elliot, who for-
merly livod in the house.

bix weeks ugo the Oglo family moved their
chattels Into an old brick houso, the remnant
ot what was onco a largo building, which
was cut In two in order to allow un extension
ot Tn ontv-thlr- d stroot Mr. Ogle is a working-ma- n,

und is. consequently, but llttlo at homo
during tho day tlmo. Nothing unusual was
noticed about tho house whon first occupied,
anm. being strangers In tho neighborhood, tho
Ogles were nut In rt position to leant ot the
uncanny history of the hoUb. They were not
long loft In this state of Ignorance, howover,
for tho Wednesday following tholr occupancy
of tho houso Mrs. Oglo was startled to hoar
coming from an Inner room u most tumultuous
uproar, which, of Itself, startled bor. and sho
was evon more affrighted whon, upon running
to tho room to Investigate the cause of tho
scuffling noise, she was uuablo to discover
whence It proceoded.

Aftor the flrst fooling of fenr had disap-
peared. It dawnod upon nor mind that possi-
bly sho had been docelvcd In tho sound; that
Untight havo been caused by somo commo-
tion outsldo the house. Nevertheless, that
night she informed her husband on his return
from' work ot tho Btrango sound she hud
hoard, and thero tho mattor rested.

Nothing further occurred to recall the un-
pleasant cxporlenco until a weok from tho
sumo day, and at about the same hour, when n
second and precisely similar noiso was hoard.
This time Mrs. Ogle was moro rapid in hor
movement, and she gained entrance to tho
room whence came the noise. The horrible
sight which sho thoro encountored all but

hor reason. Thero. to ono side of the
room nnd Immediately In front of the doorway
In which she stood wus a mun hanging by a
rape from tho colling, his faco depleting all
tho agony ot death by strangulatluti.

tho spectre vanished from her sight
neither falling to tho floor nor ascending
through tho celling, but melting away.

Thoroughly frightonod at the sight, Mrs.
Oglo fell to tho floor In a swoon and thero re-
mained, us sho says, for an hour. Thoro was
no ono in tho house but herself, her husband
bolng nt his work nnd her llttlo child on a Islt
to somo friends.

That night when Mr, Oglo returned horaohls
wife rulntod to him her drondfnl experience,
but ha discredited her story, and snld thnt ho
would himself carefully wntoli things. A
watch, howntor, was nt no nvall, for, nevor at
itlcbt was thoro any sign of the ghostly visitor.

Things wont on In their usual way until an-
other week had pasod, and, again on a
AVodnes iay, ut tho hour, tho same noiso
was heard, and this tlmo Mrs. Oglo detur-inino- tl

to run from the houso, when shu was
arrested by her llttlo girl, who ran screaming
from tho haunted room, crjing that a man was
thero on a chair, (Hunclng behind her she
was moro than ever frightonod to witness hor
most unwolcome Mtor Miindlnu on it ehnlr
with a rope around his nock. Suddenly klok-in- g

the chair fiom under him ho fell like a
fondomnod murderer through tho trap of
death.

By this time the family was thoroughly
wrought up. Mr. Ogle sent for his mother to
remain with hit, wife In the house. Intending
to tnoMi as noon ns his wife should bo ablo to
get out of lied. It was hoped thut the presence
of his mother might have some influence In
staying the visits of the ghost, und It was ar-
ranged that should the usual Wednesday uotso
occur again the old lady should rush into tho
room nnd Investigate it for hetfiolf.

Truo to his appointed time, when both
women wero in the front room, the ft ranger
commenced his row. and, true to their woman-
ly Instincts, neither woman mado-a- effort to
reach the scone, one from her inability to leave
her bod and tho othor from timidity. Now tho
family Bay they will move out

Two weeks ago, tutor she had seen the ghost
twice and obtained n good vlow of him, Mrs.
Ogle was sitting by her window sewing. She
was surprised to Mud a plenbunt-faeedol- d gen-tlem-

survej Inn the ImUHO with rt good deal
of Interest, and moro surprised to see him
walk up to tho door nnd ask If he could come
In. whluh roquuht was granted, Taking a sent
on a stool, the old mail bent his face on his
hands and began to bob. This, couplod with
the recolldctlon of the former uncanny events,
bogan to alarm Mrs. Ogle, and sho bucked
toward the front door,

At this momont tho old man looked up and
paid: I suppose yon wonder why I cry, and I
had boned to conceal mytrouble. btitthotrutli
is thatl am attracted to thrs houso try u sad
recollection. My boy. myonlyboy, died In this
house a bad dentil." Again thn old man
sobbed, and when calmed ho himself de-
scribed htB son, and his description was found
to tally exactly with that of the man who every
Wednesday afternoon ot lute has banned him-
self in the same house.

SCIENCE AND INDUSTRY jH
A recent Improvement tn rolling mills Is an 'yNBHal

nounccd by which beams can be mado of any '4mH
size nnd In perfect finish with great facility. 'JHand with results ns to speed and quality 'TH
hlthorto unnttalnod. Thonovol and eonsple) 2:,H
uous feature In this caso consists In the simple)

bmnnngomont ot n pair ot rolls rotating In a ?'c
horizontal piano on vertical shafts, thoso roll 'flbeing Journnllod In such contiguity tothohorl- - ''jH
rental rolls that tholr peripheries nil turn la H
to form tho transverse outllnoof an I beam. '.'lH
In this sjRtem tho hnilrontnlly rotating rolls tftH
form tho top and bottom faces of tliol, while) VHtho web fncos nro tormod by tha
horizontal rolls; tha housings ot tho , v.lH
horizontally rotating rolls nro also ar- - MiH
rnngod for lateral adjustmont, bolng movable thHalong sllde-wui- s and adjusted by screws. This ''larrangement Is Raid to bo trtoRt satisfactorily ,"aH
effected, mid this without Interfering wltn iiHtho hearings of the horlr"iitnl rolls, yet secut- - 'Hing purfoot concurrence ot act Inn at a common lajH
fitdnt of compression, nnd milijoctlng tho en-- 'Hsurface to a clear, clean notion. Thsj AlillH
method completely overcomes tho difficulty ot ijBH

this form ot beam perfectly, tn very .'aSHfiroduclng by ordlnury rolling mills, "VfiiiiH

A London journal speaks favorably of what yjM
Is termed tho latost addition to tho ninny prod- - 'Hucts obtained from conl tar. an article dd-- iHscrlbod us possosslng all tho desirable proper tais
tlos ot Indla-rubbo- r. A mothod has been dtt-- , H
covered by a Gorman chemlst.lt appears, by vfilwhloh, nttor tho tar hns boon refined by moans
of sulphuric acid, tho rosldum can bo worked up vij
by slmplo manipulation Into a black massbear 4 91
lng In nppoaranco a vory closo rosomblsnae to ft9H
ordlnnry asphalt but at tho samo tlmo hav- - Jg jH
lng thn n characteristic of elasticity (Hpossessed by India-rubbe- r. On bolng sub- - VtissH
milted to continuous and Intonso heat tne in a- - B
tnrlnl. It Is said, can be decreased In bulk soma (VH
50 or 00 por cent, undor whloh operation, It fKHacquires a groat dogroo of hardness, but at tha ,'IHsomo tlmo vory ohutlo. In tho original or sots uHstuto tho material Is a kind of mineral rubber O'iHasphalt but whon dlnsolvod In naphtha It be- - iijHcomes a lino water-pro- varnish, suitable for ,'lforming a duralde and reliable covorlng, OS- - .;;i)))B
poclully lor most textile substances. "H

In a rocont paper on steel, rend by Dr. Andor-- LH
son bo fore tho Iron Institute England, he Is f'
reported as sayihg that when a place of solid fHIron is thrown into a pot ot molton iron or L)H
stool, tho solid metal at flrst sinks, which flflehows that Its volume Is loss than the molted jnjl
substance, but soon tho soil 1 ploco becomes vH
hentod. which causes it to expand, Its volume H
Is Increased, and It rises nnd floats on the our- - 1
faco of tho molten mass. Tho action Is re-- H
marked as boln tho snmo both with vlliron nnd steel, nnd la exhibited ' at ,,alonce on simply throwing a plcco ot iron; iota 'Hmoltod btool. when it can vuslly bo seen to go Hdown, n movement whloh might bo thought to Hho due to tho impetus nttainod by tho piece of nHiron In falling thnt height, but nn a mntter of ' iHfact, tho lron.lt placed upon a fork nnd lowered H
vfithout any such Impetus, would go down: la valtho course of n fow soconds, howover, it comes iHup again, and keeps on expanding until tho ''Hplcco of Iron is a considerable distanco above) ,jH
the surface of tho metul, whon It decreases In Hvolume, and. of course, bocomes of tho samo iHvolume us tho molten metal which it joined. ij)H

By a now process now being Introduced th
coloring of shecpsktnB for rugs, Ac, hns boon '';
much simptiricd, whllo at tho samo time th kH
appoaranca is said to bo considerably lm- - i'JaD
proved beyond tho ordinary article. Accord i 'n
ing to this mothod tho skins, after bolng tan-- ' IH
ncd in the usual mannor. aro well watered ' 1
and nailed flat on a board ot correspond "tllng Biro, with flesh sldo downward. A bath I '''"Hor bock Is mndo up with the colors re-- ' i'lHquired, and the board with tho skin , ' H
allowed to float upon it so that tha ';!bH
wool hungs downward; tho beck Isthongrad- - 'TMuully heated up to the temperature necessary 'LH
for dyeing, cure being taken that no waves are) idHproduced the point of consideration in this t'jsal
respect being not to allow full boiling to be riaH
reached und. after tho dyeing is aocom iaH
plished. the skin Is rinsed on tho board, then iHloosenod and driod. It many skins are to b jHdriod, large, shallow vats and casks aro fitted 'jaH
up, upon whloli may float the boards, the latter ,Jflto bo well driod to provont warping. -

Anothor Ingenious mechanism has been add 4al
ed to tho vast-numb- er ovolved in railroad M
economics In tho prosent instance a new kind.. V
ot clock, tho peculiar capabilities ot whloh It ' 'JB
Ib thought present special advantages to loco ,

motive onglneors. Tho dial plato and figures. J

are of largo size, as are also both tbo hour and j .;3H
minute hands, and tho operation of these lat i laH
ter constitutes tho novel feature In theinven I M
tion. As ntruln whirls pusta station tho bout? ' -- Hand minute hands whirl around like a flash to I SImurk the correct time, and a red bullseys) g
flashes into tho dial; live mlnutoslator the red ' ;jallight turns green, and in flvo minutes more tho,.
green light disappears. The engineer on tho' 'Hnext train following can thus tellexactly how
many minutes ahead Is tho train that prooedes
him. Tho clock Is u perfect timekeeper, and SlHi
whon tho train passes drops tho signal light . ' il

Successful tests have lately been made witht IH
a now attachment for carding engines, an ar I SH
rangomont doslgnod for the stopping of the) I ,sH
machine. Tite shaft in the uppor calender
rollor 1b In this instance prolonged a llttlo be , H
yondits bearipgs. and at its end is affixed, i jjH
worm soar into a worm wheel, which Is ' flmounted oo a stud attached to a bracket on I j9
tho framo. Tho wheel has a pin affixed to fS
its surface, which engages with a lover
acting upon ono end of another lover. ""
the other end of this lattor lover being; K
bent so as to pass under a catch on ono side ut gv
the doffor levor, which lever 's supported In i 1,
working position by the catch. Tho effect ot ; tf--.

this mechanism is that It the sliver is passed f uthrough calender rolls at a proper thtokness $,tho worm on the upper calender shaft Is held S'out ot contact with tho worm wheel. It tho ijla
sliver Is too thin or 1b entirety absent the nm
worm folds Into a gear and rotutes the worm ;iW
wheel, and thus removes the lovors about tholr v
contres, releases tho catch attached to tha Jf
doffor lover, und stops the engines. jHjH

It appears that vory satisfactory rosults hav jgg

been reached In experiments mado with M 'Jyj
Cuillette's apparatus for producing a temper fm
at uro of from 00 to 110 degrees, F. ,yW
below zero, by the oxpanslon of car jfoj
bonlc acid. Tho apparatus consists of two jj
concontrlc vossols with a small annular spaao B
botween thorn, a spiral coll bolng placed in
sldo the inner vcssol. nnd this is put in cam- - !H
muuicntlon with a closod vessel containing "Salilquoltodcurhoulaucldgns. At Its lower end tho 4H
coll is connected with the nnnulur space, and ;
at its upper u stop-coc- k Is lltted. AS lien used, MM
the Inner vohsuI Is llllod with alcohol, tho fM
stop-coc- k on die carbonic acid vessel Is fully !
opened, and tho cock on tho spiral partially 2H
opened, whon tho liquid passes slowly Into tho jB
coll und takes the form ut know. From tho B
coil it passos Into tha annular chamber. In illwhich uro placed pieces ol sponge soaked in M
alcohol, which at rest all thn acid that has not , !"
become gaseous, w bilo tho gas iteolf passes, IH
out of the apparatus through a bont tube, ,BWith about five and pints of nloohol "
In tlm Inner vessel, und consuming four and ,M
ono-hul- f to Iho nud one-ha- lf pounds of --liquid M
cm bonlc acid, n temperature of 1)5 dogroos, F., Hcuu bo obtained lu a few minutes. skfl

A writer In a mechanical journal states that, i ' jH
tn the frequent dilemma of tho spiral spring oj '' jH
an instrument gotttng broken, it is much,,
moro satisfactory to mako ono than to send H
tho Instrument away for nttontion. Iamak- - b
ing them, tho best ot spring stool wire is to bo nf
used, selecting a smooth iron rod the else ot Ms
the spring to bo made, carefully drawing ffl
tho temper from tho metul and fastening tho It?
rod and one end of trie wire In a henohvlse; 111
the wire is now to be wound ovenly undolosely MP
around tho rod until tho length of wire ro- - km,
quired for tho spring Is obtained, whon tho f S
rod Is to bo removed from the vise, i ,
and, fastening one end of tho spring to ittho red and taking hold ot tho H
othor end, tho spring Is to no drawn along tho (JKi
rod until tho spirals are the eon ect distunes tjlj
apart. To give tho amount of spring wunted, IfJ't
it is to be fastuned firmly to tbo rod. The BF
spring and rod are made rod hot. nnd both lji,,
quickly plunged into cold witter. Alter drying. u'
rubbed nil over carefully with oil. and moved W
about In the flame of u lamp until the oil takes (,llrcthe Hprlng Is IIiiis the proper tern f&i
per. This process is said to ho muoh pfofer- - l'i
uble to tho making of buuh spring, dlroct from J'JS
tempered wire. Snffl

Swedl, papers describe a novel kind of con- - j,
struction, termed a locomotivo steamboat, sw
built nt KrlMnnKtud. for the navigation of a gB
chain of small lakes, separated by falls, the did
boat being lilted for this purpose with wheels MM
fitting utrucl. and piwer itiity be applied
to ellhor the propolloi or the driving wheels ol f
Iho lot emotive part of tho truck, tho latter is ;"
thico feet ni Inchos gauge, nitli grades of 'AM
ono In thlrtv-tbin- and having curves ot a
radius of one hundred iiit'treb. SJ

It is announoid thnt a WcUhman has per fl
fectod a sewing machlno b which tho thread lIssuppllod directly from two ordinary spools, ,9
and sews through thu aslbtance ot a rotary (

looper: by means of this errsngement the old tfj
stylo shuttle or bobbin Is done away with. m

aaflfl
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